The first decade of monitoring program in Lake Agmon (Hula Valley, Northern Israel) is summarized. The presented part of the program include: water discharges, physico-chemical (pH, EC, Temperature) and chemical parameters (TP, TN, TDN, TDP, NO3, NH4, SO4, TDS, TSS,). It was found that Nitrogen concentrations decline from north to south and the opposite for Phosphorus. Resulting of re-suspension by wind direction of western-southern-eastern and averaged maximal velocities of 9 -10 m/s is suggested. De-nitrification and particles sedimentation emphasize Lake Agmon as a sink for Nitrogen. Sulfate-Carbonates association and the production of precipitated Gypsum (CaSO4) highlight the sink property of Lake Agmon. Nevertheless Sulfate removal by the Lake Agmon hydrological system is significant.
Introduction
Prior to the 1950's, the Hula Valley was mostly (6500 ha) covered by old Lake Hula (1300 ha) and swampy wetlands. This area was not cultivated, malaria was common and water loss existed by Evapo-Transpiration. Three rivers, Hatzbani, Banyas and Dan, flow southern down from Mount Hermon joint together with several other streams, forming the Jordan River. The Jordan River contributes about 63% of the downstream Lake Kinneret`s water budget, but 70% of total nutrient inputs, of which over 50% originate in the Hula Valley region, the valley and slopes on both sides (east and west). During the 1950's, 6500 ha of natural wetland and old Lake
Material and Methods
The Agmon was constructed and filled with water during the summer of 1994. Seven Lake Agmon sampling stations, Inflows (Canal z, Jordan, Hula East) and outflows (the Southern Lake Outlet) were weekly sampled for chemistry and water discharge (Figures 1-4 ) [3] - [5] . The water discharge was measured by manual Flow-Meter at the inflows and outflows. The mass values were computed by multiplication of concentration by dis- discharge and monthly averages were calculated. The chemical analysis procedures of nutrients are given in [4] . The values of infiltration (inflow and outflow) through the bottom were calculated by closing the hydrological balance. The water level of the Agmon was routinely (daily) monitored on a fixed plate and the lake volume is considered as 350,000 m 3 . Climatological data (2000-2014) of wind velocities and directions, and evaporation were taken from the Hula Project Data Center [3] - [6] in Migal and the Hula Project Annual Reports [4] [5] and precipitation from the Dafna Station in northern Hula Valley (Peres 1940 (Peres -2014 (Figures 5-8) . The entire period 
Results
Results presented in Table 3 and Table 4 indicates an averaged annual (2000-2005) nutrients removal from the Kinneret loads by Lake Agmon as follows: Total Phosphorus-1.1 ton, Total Nitrogen-34.7 ton, Nitrates-16 tons, Ammonium-5.4 tons, and Sulfates-1304 tons, of which only SO 4 represent a possibly significant level of limnological impact within the Kinneret system and the others are not. It is suggested ( Table 3) that Lake Agmon is a sink for TDP, TN, TDN, NO 3 , NH 4 , SO 4 and Carbonates. Nitrogen is probably removed by de-nitrification and particulate sedimentation, P is incorporated by aquatic plants and SO 4 associated with Ca-CO 3 is percipitated as Gypsum (CaSO 4 ). Sediments Re-suspension: The impact of Wind Velocity and Fetch Distance (distance over the water that wind blow to create Waves, Ripples or Micro Ripples moving in the same direction) on sediments re-suspension was widely investigated especially in shallow lakes [8] - [13] . Read et al. [8] analyzed the impact of wind fetch and velocity on Diffused Attenuation Coefficient (Kd), Wind Shear Velocity (U*), Convection Velocity (W*), and others in different lakes including small surface of water bodies (Agmon surface is 110 ha) and Z mix (SML) < 1 m. They concluded that both, convection and wind shear should be considered especially in small lakes. Convection has increasing importance for small lakes for the measurements of limnological parameters. Convection is dominant source of turbulence in small lakes due to the convectively derived turbulence. Consequently wind velocities (m/s) and directions in the Agmon region were measured 10 m above soil surface and analyzed (1996-2010): Monthly averages and annual averages for the entire period (1996-2010) of daily means are given in Figure 7 . It has to be considered that the turbulence effect on the Agmon waters is mostly affected by high velocities of wind. Therefore, averages of monthly and annually of daily maxima were evaluated (Figure 7) . It was found that those values were higher (9.8 -10.6 m/s) during 1997-1995 and seasonally (10.2 -11.9 m/s) during March-September. With regard to daily maxima of wind direction frequencies the following distribution was indicated (Figure 8 ): 0˚ -90˚-173 events; 90˚ -180˚-605 events; 180˚ -270˚-1048 events; 270˚ -360˚-no events. Consequently, the dominant directions of maximal daily wind velocities is within the sector of 90˚ -270˚ (East-South-West).
Nutrient concentration Fluctuations: The temporal fluctuations (annual and monthly) (1994-2006) of physico-chemical parameters (DO, Temperature, Alkalinity, pH and Electric Conductivity) and nutrient concentrations are presented in Figures 1-4 and Rain precipitations in Figure 5 . The data presented in those figures indicates the following conclusions: During years (1995, 1998, (2002) (2003) (2004) , and 2010) with high precipitations the nitrate concentrations in Lake Agmon were significantly (ANOVA: p < 0.05) higher and lower during droughts (1999, 2007, 2008) . Moreover, in winter months (12, 1-4) NO 3 concentrations were significantly (ANOVA: p < 0.05) higher. Spatial distribution of NO 3 concentrations in Lake Agmon indicates high levels in the northern region due to drainage of peat soil into Hula East and Z canal. During the migration of Nitrates from north to south, NO 3 (12, (1) (2) (3) (4) (5) and low in summer (6) (7) (8) (9) (10) (11) . Suggestion is that it is affected by the peat soil flushing by rain water flux. With regard to Ammonium (NH 4 ) it is also clear that peat drained waters contribute high concentrations of this nutrient. ANOVA test indicated significant (p < 0.05) higher levels during rainy season (12, 1-3) probably from peat drainage sources. The SO 4 dynamics prominently represent significant (ANOVA: p < 0.0001) low level in the Jordan waters which are not peat soil drained and all other types of water contain higher concentrations. Seasonal comparative ANOVA test between summer and winter resulted by significant (p < 0.0001) lower concentration in summer (6-1) than in winter (12, (1) (2) (3) (4) (5) . The annual fluctuations of total lake averages represent significant (ANOVA: p < 0.05) low levels during droughts (2005) (2006) (2007) (2008) , in comparison with heavy rainy periods (1995, 1998, 2010) whilst the high value for 1994 is probably due to the initial water filling. Moreover, Polynomial Regressions between monthly precipitations and TN, NH 4 NO 3 , and SO 4 concentrations in Lake Agmon as averaged for the entire period of 1994-2010 represent significant relations (Figure 6 ). Due to increasing biomass of submerged plants DO concentration was elevated (Figure 1) as a result of enhancement of photosynthetic activity. Nevertheless increase of pH values are predicted to correlate with intensified photosynthetic activity but it is not presented by recorded data. Higher DO values in winter moths (Figure 3) are probably resulted by enhanced solubility of Oxygen in the winter colder temperatures. The higher EC values in winter months (Figure 3) are probably resulted by enhancement of TDS. Conclusively, it is clear that the Nitrogen and Sulfate originate in the peat soil and conveyed by water flushing.
Discussion
In previous paper ) the dynamics and ranges of nutrient sources of Lake Agmon were described. The present paper is focused on the seasonal, spatial and temporal fate of nutrient influxes and internal changes within lake Agmon eco-system and climatological (precipitations, wind velocities and directions) conditions. Lake Agmon is a newly created shallow body of water which is a component of the reclamation system of the Hula Project (HRP) in the Hula Valley (Israel). The objectives of the HRP are aimed at Lake Kinneret water quality protection, and improvements of the hydrological, agricultural and eco-tourism service managements in the Hula Valley. Ten years of research and monitoring of the climatological, hydrological, nutrients and physico-chemical parameters are summarized and focus is giving to Nitrogen and Phosphorus. The degradation of organic matter originate from submerged vegetation is an internal P source and breaking of organic substances in the peat soil release bounded P which is flushed and migrate by rain drainage into lake Agmon [14] [15] . Peat soil Gypsum dissolution contribute sulfate which is transfer into Lake Agmon through drainage as well as Carbonates (Alkalinity) and partly re-precipitated as CaSO 4 (Gypsum) onto the lake sediments.
Nutrients Mass Balance [1] [2]: The Agmon system is activated as a Nitrogen sink by de-nitrification and particulate sedimentation and contributor of plant mediated Phosphorus. In the Jordan flows a stable composition of nutrients was documented but those of the peat drainage and the lake effluents represent higher level in winter and lower in summer. Very low level of anoxia in the upper most bottom sediments (7 -8 µMolar sulfide concentration) was indicated at the southern part of the lake [7] . Negligible amounts of Nitrogen and Phosphorus are removed by the Agmon system from the Lake Kinneret budget. Nitrogen reduction in Lake Agmon is due to de-nitrification and sedimentation and P increase to degradation of aquatic vegetation. The merit of the newly created shallow Lake Amon is aimed at two major targets: 1) eco-tourism which is practically night-stay service site for 30 -400,00 Cranes during November-March, stay, feeding and nesting of aquatic birds. 2) Hydrological Agricultural regulations for the entire Hula Valley. There are three major inflows into the Lake: Canal Z, Jordan and Hula East. The peat soil composition has no impact on the Jordan water quality whilst the two others are significantly affected. Nitrogen and Sulfate are weakly bounded to the peat soil substances and therefore easily flushed out by infiltrated water which conveys them into the lake. Nevertheless changes occur within the lake (Table 1) : decline gradient was indicated from north to south for the concentrations of SO 4 , NO 3 , TN, TSS, TDS (EC) and DO. It is probably resulted by Gypsum precipitation (for SO 4 ), de-nitrification (an-aerobic enhancement) and particles sedimentation (for TN, NO 3 and DO). The opposite (elevation) is due to Ammonium as a result of the de-nitrification process.
Wind effect (Figure 7 and Figure 8 ): The documented data on wind velocity and direction initiate probability that re-suspension activity is more intensive in the northern Lake Region and consequently contribute to enhancement of TSS, TDS, SO 4 , NO 3 and TN concentrations in that region [12] [13] .
Hydrological Regime: The hydrological regulation is precipitation dependant ( Table 3 is also indicating the close relation between high rain gouge in [2002] [2003] [2004] , and the output of TP, TN, TDN, NO 3 , NH 4 , and SO 4 , as well as the total removal from Kinneret Loads ( Table 4) . Conclusively, the improvement of Kinneret Water quality protection is relay on climate condition (precipitation): when rain is heavy Kinneret water quality protection by Agmon system is more relevant.
Summary
The Construction (1994) of the shallow (wetlands) Lake Agmon, in the Hula Valley, Northern Israel, is aimed at improvement of the hydrologigal system in the agricultural land, establishing an eco-tourism in the valley, and pollutants removal from the external loads of the downstream Lake Kinneret. The newly renovated ecosystem of the Hula Valley was precisely monitored and interim report was documented and presented in this paper. Lake Agmon eco-system is very attractive and app. 400,000 visitors enjoy it annually, biodiversity significantly improved and agricultural income and returns increased. The hydrological and chemical properties of Lake Agmon indicate insignificant removal of pollutants from the Kinneret loads. The annual cycles of water and nutrient balances indicates precipitations and peat soil flushing as dominant impacts on the nitrogen and sulfate Agmon waters content and aquatic plant as phosphorus mediated contribution.
